INTRODUCTION
The reconstruction of Thai phonology showed that monogenesisin Thai arose from the merger of Roto voi~less aspirated and Proto voiti stops (2) . Those two groups are pronounced as voiceless aspirated stops in Standard Thai. The cue to differentiate the two Proto voiceless and Proto voiced stops is no longer voicing but the Fo variations of vowels following those consonants. Vowels after originrd voiced consonants have a lower tone; wher~, vowels after original voiceless consonants have a higher tone (l).
The development of these Fo distinctions lead to the split of Thai tortes from thr~tones in Proto Tti to five tones in Standard Thai.
Today, Standard Thai has tie sets of stop~voiceless aspirated stops (from Proto voiceless aspimti ti Proto voiced stops), voiceless unaspirati stops (from Proto voiceless unaspirated stops), and voiced stops (from oto glottiized voiced stops), Fo variations w be obsemed on the tonm fo~owirtg voiced and voiceless stops. There may be additionrd cues, too, other than voicing itself. A permptud experiment was dueted to see if Thai listeners codd differentiate voiced-voiceless stop minimal pairs without the main cues fw voicing ixlf.
If so, tils experiment in the lab would duplicate one stage of the monogenesisprocess in Thai.
PROCEDURE
Six minimrd pairs of Thai words were chosen for this experiment.~ese six pairs were 1) paan 'as W-
, and 6) taan 'to resist' -daan 'sides' [risingfa~ing]. fich pair containd a word with a voiceless unaspirated stop and the other with a voiti stop. The fmt three pairs had initi hbti stops and the other three pairs had initi denti stops. The pairs 1 and 4 had a mid tone, the pairs 2 and 5 had a low tone, @ the pairs 3 and 6 had a rising-falling tone. Ml the wwere put into a _." Then, the tokens were @ and mded on an artdog tape reeorder.context " nii +word " '~is is tokens were mrtdornized and gated at six points of time: 30 ms before bm~at burst, 30ms, 60 ms, 90 ms, and 120 ms after burst. These tokens were prepmd in two main contexts: with an onset word /nii / + sdenm +word or with onset white noise (in lieu of an onset / nii O + word . Voicing of stops was replaced by these onsets. There wm a toti of 156 tokens (12 words (6 pairs) * 6 points gating * 2 contex~+ a set of 12 unprocessed tokens [ KI~+ word] ). Eleven adult native-~ai subjeets (six~es and five fernrdes) fistened to these tokens and judgti whether mch token had a voiwless or voiced initial stop.
RESULTS

AND DISCUSSIONS
The results of this experiment w shown in Figs 10.
--s bmt +3bs~+Ws 120 FIGURE 1. Comect responses in contexi: white noise onset in contex;: the onset word / nii / more often than they heard voiced tokens as voiced. However, when the gates were greater than 30 ms af~bursq listenem were stil able to distinguish betwmn voiceless and voiced tokens at a higher rate than wotdd be possible if only voicing in stop closure were the cue. That is, if voicing in closure were the only cue, dl the judgments fm voiced stops should have beers 'voiceless'at gates of +30ms or more.
Art artrdysis of varianm was used to anrdym the interactions &twmn voicing, pkes of artictdatiort and tend effects, First, voicing had a sign~lcant effect on the responses at every point of time: F(l, 10)495.87, wO.07. Listeners heard voiceless tokens as voiceless and void as voiced. It was inkr=ting that tistenersã ble to differentiate between voiceless and voiced tokens although the cues for voicing past 30 ms after burst w gated out. Second, pbces of articuktion had a significant effmt on responsw at burst, 30 ms,~ms, and 90 ms after burst F(1,1O)=32.O3, wO.07, We found hat fisteners M voicing differendy for more dvahs than for labids at those points of time. Third, tones had a signtimt effect on responses at burst and 120 ms after burst F(l, 10)=24,94,~0.07.
We found that listeners heard voicing differendy for dl tones (mid, low, rishtg-f~ting) at burst but only for contour tone at time 120 ms after burst.
CONCLUSIONS
This experiment showed that listeners hd voiceless tokens as voimless more than void tokens as voi@. We w w the differences in responses starting from 30 ms after burst.~ls means that Fo, a cue fm voicing, which usually lasts until 30 ms after burst is still a major cue for voicing conmt.
Furtherrnom, it a be mncluded that Fo phyed a significant role in the process of monogenesisin Thai. However, the fact that hteners were sttil able to diffemn~voicing although the voicingaused Fo perturbation wa absent after +30 ms tim burst implies that there are other cues for voicing besi&s Fo. Further anrdysis is in prmss to identify such cues,
